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Level 1 and 2 triggers

H
ank Craw

ford

Zoran M
ilosevich

A
ll interested parties -

you test w
ith existing data

you w
rite the algorithm

w
e integrate and test in trigger
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O
verview

O
nly Level 0 can issue triggers

Level 1 and Level 2 give m
ore detailed look at fast

detector data and decide w
hether to abort the event

that w
as selected at Level0, or to accept it and pass

it on for further analysis.

Review
 data available at Level1

Exam
ple algorithm

s
Review

 data available at Level2
Exam

ple algorithm
s
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Level 1 D
ata

Level1 has
access to
all D

SM
 data

from
 the L0L1 crate

Level 1
D

et
M

easures
dh

df
CTB

d
2n/dhdf

0.5
p/2

M
W

C
d

2n/dhdf
0.5

p/2
BEM

C
d

2E/dhdf
1

2p/3
>thresholds

EEM
C

d
2E/dhdf

>thresholds
BBC

d
2n/dhdf

1.6
2π

1.3
2p

ZD
C

E at 0
o

all PM
T data

FPD
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D
SM

s in L0L1
Crate
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L1 D
ata D

etail
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L0 D
ata D

etail
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CPA
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BBC at Level 1
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EM
C at level 1

Bits from
 threshold tests
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Level1 A
lgorithm

s

Beam
-gas event  killer 

based on asym
m

etry in CPA

O
nly action algorithm

s applied here
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Level 2 D
ata

Level 2
D

et
M

easures
dh

df
CTB

d
2n/dhdf

0.5
p/30

M
W

C
d

2n/dhdf
0.25

p/12
BEM

C
d

2E/dhdf
0.2

p/15
EEM

C
d

2E/dhdf
0.2

π/15
BBC

d
2n/dhdf

1.6
p/8

1.3
p/4
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L2D
etail
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Fine Pixel A
rray
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Fine Pixel w
/ BBC
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Fine Pixels - Blow
up

CTB Slat

BEM
C Tow

er

M
W

C Subsector

CTB/BEM
C

O
verlap
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Pixels - fine - “raw
 tow

ers”
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Level 2 Bytes

N
ote: W

e expect to
have full BEM

C raw
data set available in L2
w

/i 400 µs
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L2 A
lgorithm

s

0. D
ata unpacking (BEM

C,EEM
C)

1. Jet location using BEM
C data

2. Isolated high tow
er indicating A

bar annihilation
3. Back-to-back decay verification for U

PC
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EM
C histo

Fit tw
o slopes, then integrate to

get the probability of any
tow

er having an energy
greater than som

e threshold.

400 = 4 G
eV

D
om

inated by this
Slope for J/y

P(E>1.5)~0.006
4800 tow

ers (2400 this year)
Im

plies m
any events w

ith
>1 tow

er having >1.5 G
eV

N
eed Level2 to distinguish

correlated back-to-back
D

om
inated here for

A
bar and U

psilon
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EM
C data - pp

PP data

A
.Suaide

P(E>1.5 G
eV

) = 0.000002

M
eans Level0 trigger on 2

Tow
ers m

uch m
ore pow

erful

U
se Level2 for cleanup 

on back-to-back
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PP Poisson D
ist of N

um
ber of hits > 1.5 G

eV
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A
bar Trigger

A
ssum

e annihilation of anti H
e 3 or 4

M
eans release of 6 or 8 G

eV

Thus, set threshold at any tow
er group

having E>6 G
eV

 [ P(E>6G
eV

)~10
-5]
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U
PC Triggers

H
ow

 can Level2 Clean them
 up?

U
se EM

C info to verify CTB hits
Check CTB hit quality
U

se M
W

C to abort 
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Connection to O
ff-line

StEventM
aker includes:

Trigger data arrays
U

npacker for BEM
C and EEM

C

Thus sam
e decoded info is available

 at Level2 and in offline analysis for testing.

See H
erb’s talk Tuesday PM
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Conclusions

W
e have a sim

ple structure for calculations
N

eed tests against existing data 
(given sm

all BEM
C)

Let us know
 your ideas - w

e can help

W
e w

ill be using the Level2 and Level1 aborts
This year for the first tim

e. These should lead to
A

 significant increase in the percentage of good
Events that w

e pass to D
A

Q
.


